ABSTRACT Since quality of life (QoL) is subjective, self-reported QoL is the main source of assessment; however, in some situations the patient cannot evaluate his/her own status. In this cross-sectional study, 148 patients with breast cancer referred to the Cancer Institute of the Islamic Republic of Iran and their caregivers were selected through the consecutive sampling method. Five oncologists from this centre also evaluated the QoL of these patients. The European Organization for Research and Treatment of Cancer Quality of Life Questionnaire was completed by these 3 groups and the results compared. The patient-caregiver intra-class correlation coefficient (ICC) for all 15 QLQ.C30 domains was moderate to good (ICC = 0.41-0.76). Agreements between QoL scores of patients and those of oncologists were moderate to good, except in the 4 domains. In the patient-caregiver comparison there was 55% exact agreement, and for the patient-physician comparison agreement was 45%. The findings can be used in the patients' decision-making process and care planning when patients with breast cancer are unable to self-report the QoL. 
Introduction
Quality of life (QoL) is considered an important outcome in both health research and cancer research. It has been measured to evaluate the effects of various curative and palliative treatments, to assess the function of patients in different domains and as a criterion for clinical decision-making (1) (2) (3) (4) (5) . The World Health Organization defines QoL as "an individual's perception of their position in life in the context of the culture and value systems in which they live and in relation to their goals, expectations, standards and concerns" (6, 7) .
Since QoL, a subjective concept, shows the person's perception of his own health status and other aspects of life, it should be self-reported. In other words, the patient is the main source of QoL assessments (3, 8, 9) . However, there are situations in which the patient is not able or does not want to properly respond to the QoL questions. For instance, in patients with cognitive or mental disorders or in patients with serious diseases like cancer where conducting the interviews is not physically or mentally feasible, proxy-reported QoL has been suggested (5, 8, (10) (11) (12) . Patients with breast cancer who participate in QoL studies may not be able or may not wish to provide sufficient and valid information for self-reported QoL assessment. In these cases, the proxies that are in direct contact with the patient can be considered potential substitutes for self-evaluation (12, 13) . The main question is how close these evaluations are to the patient's self-reported evaluation (3, 10, (14) (15) (16) . Caregivers and health care providers are considered main candidates for the role of proxy. There are contradictory findings about QoL assessments by physicians: some studies show good patient-physician agreement (9, 14, 17) , while others do not (3, 18) . On the other hand, caregivers such as a partners, parents or children may provide a more valid evaluation of the patient's QoL since they have a longer and closer contact with, and more understanding of, the patient (8, (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) .
The characteristics of both patient and proxy, e.g. sex, age, education, the relationship between them and the contact frequency can affect agreement (8, 15, 21, 23) . This investigation, therefore, was designed to establish whether physicians or caregivers could be valid proxies for the self-assessment of QoL. As QoL is a culture-dependent concept and has different definitions in different countries, information obtained from other parts of the world cannot be used for our Region. To the best of our knowledge, there is no evidence from the Islamic Republic of Iran and the Eastern Mediterranean Region showing that agreement between self-reporting and proxy-reporting of QoL for breast cancer patients and their characteristics has been assessed.
The objective of our study was to determine whether QoL assessments by proxies (caregivers and physicians) are in agreement with self-reported QoL for breast cancer patients. The correlations between the scores obtained by the proxies and the patients themselves were calculated. The absolute level and direction of differences between the ratings was estimated. We also aimed to explore the association between patient and proxy demographic characteristics and agreement.
Methods

Study population and sampling
The study was conducted from June to December 2014. The study population comprised patients who had been referred to the medical oncology clinic of the Cancer Institute of the Islamic Republic of Iran and had been diagnosed by pathology tests as having breast cancer at least 2 months previously. The inclusion criteria were lack of any mental disorders which could interfere with answering the questionnaires, knowing Farsi, and not being involved in any other study. Patients should have completed at least 2 chemotherapy sessions because of the acute changes to QoL during the first 2 sessions. It should be noted that chemotherapy was conducted on more than 96% of the patients of the Cancer Institute; only those with very small tumours did not undergo chemotherapy. Thus, because of the availability of the chemotherapy patients, they were considered the study population. A consecutive sampling method was applied, i.e. every patient meeting the inclusion criteria was selected till the required sample size was achieved. The sample size was calculated as 148 pairs of patients-caregivers using the common statistical formula where d = 7, σ = 21 and β = 0.80, with type I error of 5%. We considered in-home caregivers who were the patients' family members or relatives in this study, not the facility-based caregivers. The caregivers were asked to fill out the questionnaires independently. Each patient's oncologist was also requested to complete the questionnaires independently.
Study tools
The QoL was evaluated using the Farsi language third version of the European Organization for Research and Treatment of Cancer Quality of Life Questionnaire (EORTC QLQ-C30) (24) .
This questionnaire consisted of 30 items (28 4-point items and 2 7-point items on visual analogue scales) on 5 functional scales (physical, role, cognitive, emotional, social), 3 symptom scales (fatigue, nausea and vomiting, pain), 6 single items (dyspnoea, insomnia, appetite loss, constipation, diarrhoea, financial difficulties) and a global health status/QoL scale. In line with EORTC guidelines, all scales and single items were scored 0-100. On the functional and global QoL scales, higher scores indicate better QoL, while on the symptom scales higher scores show a higher level of problems and symptoms (25) .
Demographic questionnaire
The patients' demographic variables covered age, marital status, education and self-reported social status (5-point Likert scale). Disease stage was obtained from the patients' files.
The caregivers' demographic information included age, sex, education, relationship with patient and the number of hours per day spent caring for the patient.
The caregivers and physicians were asked to review the patient's situation and answer the QLQ-C30 whose questions had been changed to third-person to evaluate the patient's QoL.
Statistical methods
The statistical analysis was conducted using SPSS, version 20, and STATA, version 12.
The descriptive analysis of the data was done to obtain the mean and standard deviation (SD) of the questionnaire scales in the 3 study groups.
To determine level of agreement between the study groups, intra-class correlation coefficients (ICCs) for patient-caregiver and patient-physician were estimated (26) . An ICC ≤ 0.40 was considered poor, 0.41-0.60 moderate, 0.61-0.80 good and 0.81-1.00 excellent agreement (5, 27) .
The mean absolute patient-proxy differences for 15 QLQ-C30 measures was calculated, not considering the direction of differences. The mean for directional differences was also calculated, presenting the bias in proxy scores. Significant differences from zero in directional mean scores were determined by paired t-tests and interpreted as systematic bias in proxy QoL evaluations (5, (28) (29) (30) . We also determined 95% confidence intervals (CI 95%).
The directional mean scores were standardized by dividing them by their SD. They were interpreted as the Cohen's d effect (0.2 = small, 0.5 = moderate and 0.8 = large bias) (31) .
The magnitude of the exact response agreement and differences of more than one response category (large patientproxy discrepancies) were calculated for each question: if the 3 raters chose exactly the same response category for each question, complete agreement was reported (3) .
The association between patientproxy agreements and characteristics was assessed using simple and multiple linear regression. Absolute and directional differences in global health status/QoL scores were considered dependent variables while the patient's and proxy's characteristics were considered independent variables. All variables 
Ethical considerations
Participation in the study was completely voluntary. The objective of the study was explained to respondents and they were informed that their decision about taking part in the study did not have any effect on their treatment by the medical team member, and also that their responses would be kept confidential. The project was reviewed and approved by Tehran University of Medical Sciences ethics committee (Project number: 9111111013).
Results
Of 168 patients approached, 155 consented to participate in the study (92% response rate). The reasons for refusing to participate were lack of time or interest. Seven caregivers did not agree to take part. All 5 oncologists also took part in the study. Thus, the final analysis was conducted on 148 patient/proxy pairs. The characteristics of patients and caregivers are presented in Table  1 . More than 90% of caregivers were family members, with about 65% living in the same household as the patient. The mean age of patients was 47.6 (SD 10.1) years and for caregivers it was 37.6 (SD 10.2) years. The average duration of schooling for patients was 5.9 (SD 4.7) years and for caregivers it was 10.8 (SD 3.9) years. The mean time since diagnosis was 17.2 (SD 1.4) months. The mean duration of in-home care was 16.3 (SD 8.3) hours. Table 2 shows the mean QLQ-C30 scores for patients from their own and from the proxies' point of view. The factor with the highest mean score on the symptom scale was financial difficulties according to all 3 groups. On the functional scale, cognitive functioning gave the highest score in the viewpoint of patients and physicians while the caregivers scored role functioning highest. Patients scored global health status lower than the physicians and caregivers.
The correspondence between patients' and proxies' scores is shown in Table 3 . The patient-caregiver agreement was not classed as weak on any of the scales (ICC < 0.40), while on the cognitive function, role function, insomnia and diarrhoea scales, the patient-physician agreement was weak.
For patient-caregiver, the mean absolute difference ranged from 9.96 to 21.40; for patient-physician this was 15.59 to 24.55 (Table 3 ). The mean patient-caregiver directional difference ranged from -5.01 to 6.53 and for patient-physician it was between -7.16 and 7.21.
The caregivers reported statistically significantly lower levels of QoL for patients for cognitive function, social function and fatigue compared with the patients' reports, while the patients' emotional function QoL was significantly higher from the caregivers' point of view.
The differences in the QoL reports of patients and physicians were statistically significant on 11 scales, with the emotional function and global health status/QoL of the patients significantly better in the physicians' viewpoint (Table 3).
Patient-proxy Cohen's d-values ranged from small to moderate (Table  3) .
We used 4144 comparisons (28 questions × 148 cases) to calculate the "exact response category" and "large patient-proxy discrepancies". The exact response agreement, i.e. the proportion of cases for which 2 raters had chosen exactly the same response category, was 55.0% (2291) for patient-caregiver and 45.0% (1870) for patient-physician reports. Complete agreement (i.e. 3 raters choosing exactly the same response category) was 27.5% (1143). Large patient-caregiver discrepancy was seen in 6.5% (271) of cases; this discrepancy was 10.1% (419) for patient-physician.
Association between patientproxy agreement and patients' and proxies' characteristics
None of the variables had a significant association with the patient-caregiver agreement on the Global Health Status/QoL in the simple linear regression analysis (Table 4 ). In the multiple linear regression, the only significant variable was patients' age. i.e. older age was associated with a greater absolute difference.
In both simple and multiple linear regression, the longer the duration of schooling, the lower the directional difference (Table 4) .
Patient-physician agreement on the Global Health Status/ QoL score
In the simple linear regression analysis, directional difference was statistically significantly greater with older age of the patient. None of the variables was significantly associated with absolute difference in the simple and multiple linear regression (Table 4) .
Discussion
This study compared the QoL rating of patients with breast cancer receiving chemotherapy with that estimated by caregivers and physicians using the EO-RTC QLQ. We found that the none of the ICCs between the patients and caregivers were ≤ 0.40 (weak agreement) on all scales (ICC range: 0.41-0.76). In a study on cancer patients in the Netherlands using the same questionnaire, the ICC range was 0.46-0.73 and the lowest agreement was reported for insomnia (5) . The greatest absolute difference in our study was 21.4 on the insomnia scale, which was in accordance with the findings of the Netherlands study (5) . The severity of pain, dyspnoea and nausea compared with the severity of sleep problems could be the reason for the better agreement.
In the patient-physician rating, agreements were generally moderate. The only 2 scales with good patientphysician agreement were fatigue and constipation. These were in line with the findings of Blazeby et al. in a study conducted in the United Kingdom on 52 oesophageal cancer patients (33) . In that study, there was weak patient-physician agreement on certain scales, including insomnia, cognitive functional, and diarrhoea; the strongest agreement was seen for the pain scale, similar to our findings. In accordance with some other studies, patient-physician agreement for the symptom scales was greater than for the functional scales (3, 33) . The physicians appear to pay more attention to clinical problems and the complications caused by treatment, while patients' daily activities, concentration and entertainment, covered in the role and cognitive functional scales, do not appear to have so much importance to them. Cognitive function and role function are the personal experiences of patients, which physicians cannot observe routinely. Since all our patients were non-hospitalized, physicians could not observe them long enough. Since the caregivers can see and feel the patients' daily activities and problems, they have non-clinical viewpoints, and hence different kinds of agreements.
Directional differences show that the caregivers reported a worse situation for the patients in the physical, role functional, emotional and global health scales, considering the negative directional differences. The highest directional difference was -5.01 for the emotional scale. These are in line with the findings of Sneeuw et al. in the Netherlands (5).
On the emotional scale, the physicians overestimated the patients' QoL status, while on the 9 other scales they underestimated the status. Generally in our study and in other research (5), most differences were seen in the more subjective scales, particularly in the emotional scale. The higher score given by proxies for the emotional scale shows that the mental status of patients appears better than their own estimates. Large patient-proxy discrepancies were seen for 6.5% of patient-caregiver and for 10.1% of patient-physician comparisons. These are much lower than the findings of Sneeuw et al. using the Dartmouth COOP Functional Health Assessment charts/ WONCA (3), who reported 17% and 18% respectively. The different study tools are probably the main reason for this discrepancy: COOP/ WONCA is a more compact tool while QLQ-C30 is more in line with the Iranian culture.
In accordance with the findings of Sneeuw et al. (5), there was no significant association between patient-proxy differences and demographic variables using regression analysis.
It is important to point out that there is no gold standard for QoL estimations, therefore we cannot always consider the proxy estimation to be wrong and those of the patients to be correct. In fact, some of these differences were related to the differences between objective health, which was assessed as better by proxies, and subjective health, which was assessed as better by patients, and was considered the same as QoL.
Study limitations
One of the study limitations was that very sick patients could not participate in our study, although in practice we do need to use proxy QoL estimation for these patients. The caregiver's burden and health status are important variables which were not assessed in our study although they can affect the associations we measured.
Considering the the greatest patient-proxy discrepancy was on the emotional scale, it was suggested that patients with a wide range of mental health considerations be included in fu ture studies. In addition, since our study population comprised patients who were referred to the medical oncology clinic of the Cancer Institute, the results should be generalized with caution.
From our findings it appears that home caregivers can be considered a more authentic source of information for patients' QoL. Caution should be used in the interpretations of physicians' reports on patients' QoL, especially in the cognitive and role functional domains. Our findings could be used in the patient decision-making process, research and care planning when patients with breast cancer are unable to self-report. Funding: This study was supported by Tehran University of Medical Sciences. Competing interests: None declared.
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